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1
ELECTROMAGNETIC CLUTCH

TECHNICAL FIELD OF THE INVENTION

This invention relates generally to an electromag-
netic clutch, and more particularly, to an improved
connecting structure between an armature plate and a
hub of an electromagnetic clutch, for transmitting rota-
tional force supplied by a pulley to the drive shaft of a
COmMPpressor. . |

BACKGROUND OF THE INVENTION

A conventional electromagnetic clutch with an elas-
tic member for easing the impact force transmitted to
the drive shaft of a compressor is disclosed in U.S. Pat.
No. 3,774,739 to Higuchi, and is illustrated in FIG. 1.
The clutch comprises pulley 1 which is supported on
bearing 2 and is rotated by an automotive engine

2 S
concentrically disposed on and radially surrounds the
outer peripheral portion of the hub with a gap therebe-
tween. The armature plate faces the axial end plate of
the first rotatable member with an axial air gap therebe-
tween. An electromagnetic means 1s disposed within the
first rotatable member for attracting the armature plate

~ to the axial end plate of the first rotatable member. A

10

15 impact force is eased by the compressive deformation of

through a belt (not shown). Pulley 1 is formed of a

magnetic material in which one or more concentric
arcuate or annular slits 3 are formed to define a plurality
of concentric annular magnetic poles. Hub 5 is fixed on
the terminal end of drive shaft 4. Holder plate 8 and the
outer end portion of hub § are formed with concentri-

Rubber member 9 is disposed in the space defined be-
tween axial flanges 81 and 51. Therefore, armature plate
6 is connected to hub 5§ through holder plate 8 and

rubber member 9. Rubber member 9 therefore functions

to ease the transmission of sudden torque changes to the

drive shaft. These sudden torque changes impart an.

impact force on rubber member 9 which induces a bend-
ing or shearing stress on the rubber member. This inter-
mittently applied stress to the rubber member may
cause the rubber member to crack and eventually be
destroyed.

One solution {0 overcome the above mentioned dis-
advantages is disclosed in U.S. Pat. No. 4,624,354 to
Koitabashi and is illustrated in FIG. 2. This electromag-
netic clutch comprises holder plate 8' and outer end hub
5' both of which are provided with concentrically posi-
tioned polygonally shaped axial flanges 81’ and 51, and
rubber member 9° which is disposed between axial
flanges 81" and S1'. The polygonal shape reduces the
shearing stress in the rubber member and the durability
of the rubber member is thus improved.

However, the rubber member used in both of these
conventional electromagnetic clutches is affixed on the
axial flanges 81’ and 51’ by adhesive materials, and the
adhesive strength of the adhesive materials fails with
the passing of time. As a result, the rubber member
becomes detached from the surface of axial flanges 81’
and 51'. Also, the adhesive portion of the rubber mem-

ber may be damaged.
SUMMARY OF THE INVENTION

It is a primary object of this invention to provide an

electromagnetic clutch with a mechanism for easing the
impact force transmitted to the drive shaft.

It is another object of this invention to provide an
electromagnetic clutch with improved durability of an
elastic member which connects the drive shaft to the
clutch. | |

An electromagnetic clutch according to the present
invention includes a first rotatable member with an axial
end plate of magnetic material, and a second rotatable
member secured on a hub. The hub includes a radially
extending flange portion. An annular armature plate is
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“cally disposed cylindrically shaped flanges 81 and 51. 25

holder plate is fixed on an axial end surface of the arma-
ture plate and 1s formed with a first axially extending
flange portion. The radial flange portion of the hub has
a second axially extending flange portion. The first and
second axial flanges are polygonally shaped and face
one another with a radial gap therebetween. An elastic
member 1s disposed in the radial gap and, therefore, the

the elastic member when the clutch is engaged. Exces-
sive twisting deformation of the elastic member is thus

prevented.

Further objects, features and other aspects of this
invention will be understood from the following de-

teiled description of the preferred embodiment of this

invention while referring to the annexed drawings.

BRIEF DESCRIPTION OF THE DRA_WINGS

FI1G. 1 1s a cross-sectional view of a conventional
electromagnetic clutch.

FI1G. 2 is a cross-sectional view of a second conven-
tional electromagnetic clutch.

F1G. 3 is a cross-sectional view of an electromagnetic
clutch 1in accordance with the present invention.

FIG. 4 is a front view of the electromagnetic clutch
of FIG. 3. |

DETAILED DESCRIPTION

Referring to FIGS. 3 and 4, which illustrate an elec-
tromagnetic clutch 11 in accordance with the present
invention, the clutch is shown assembled on compressor
10 for an automotive air conditioning system. Compres-
sor housing 10a is provided with cantilevered tubular
extension 12 surrounding drive shaft 13 of the compres-
sor. Drive shaft 13 is rotatably supported in the com-
pressor housing 10z by a bearing (not shown).

Pulley 14 is rotatably supported on tubular extension
12 through bearing 15 which is mounted on the outer
peripheral surface of tubular extension 12. Pulley 14 is
made of magnetic material, such as steel, and comprises
outer annular cylindrical portion 141, inner annular

- cylindrical portion 142 and axial end plate portion 143

connecting outer and inner cylindrical portions 141,
142. Annular U-shaped cavity 16 is thus defined be-
tween these three portions 141, 142 and 143. Annular
V-shaped grooves 17 are provided on the outer periph-
eral surface of cylindrical portion 141 of pulley 14 for
receiving a V-belt (not shown) for coupling the com-
pressor to the output shaft of an automobile engine (not
shown). |
Axial end plate portion 143 include one or more con-
centric slits 18 which are disposed on one or more con-
centric circles, so that a plurality of annular or arcuate

" magnetic portions are defined, with the magnetic sur-

faces being on the axial end surface of axial end plate
portion 143.

Electromagnetic coil 19 is disposed in annular cavity
16 of pulley 14. Coil 19 1s contained within annular
magnetic coil housing 20 having a U-shaped cross sec-
tion. Coil housing 20 is fixed to supporting plate 21
which is secured to compressor housing 10a. Coil hous-
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ing 20 is thus maintained within cavity 16 out of contact

with pulley 14 by a small gap.

A hub 22 is secured to an extending terminal end of
shaft 13. Hub 22 has a radial flange portion 221 extend-
ing radially outward. Ring plate or armature plate 23 is
disposed adjacent the outer peripheral surface of flange
portion 221 with an annular radial gap therebetween.
Armature plate 23 faces the axial end plate portion 143
of pulley 14 with a predetermined axial air gap therebe-
tween.

In this construction, holder plate 24 is fixed on the

10

outer axial end surface of armature plate 23 by a plural-

ity of rivets 25. Holder plate 24 is provided with a first
axial flange 241 which extends axially outward from the
inner end portion of plate 24 and is formed in a triangu-
lar shape. An arc-shaped disc portion 243 extends radi-
ally outward at one side of triangular flange 241, as
shown in Figure 4. Each straight line portion of triangu-
lar flange 241 is connected with one another through an
arc-shaped corner. The configuration of flange 241 thus
consists of a plurality of line and arc portions. Axial gap
26 1s formed between the axial end surface of armature
plate 23 and the axial end portion of flange 241, as
shown in FIG. 3.

Hub 22 1s formed with second axial flange portion 222

which extends axially outward from the outer end por-
tion of radial flange portion 221. Second axial flange

portion 222 corresponds in shape to flange portion 241
and faces flange 241 with a radial gap therebetween.

Elastic member 27, i.e., a rubber member, is disposed
in the gap defined between the inner surfaces of flange
portions 222 and 241. The inner surface of elastic mem-
ber 27 1s fixed on the outer surface of axial flange por-
tion 222 of hub 22 by vulcanization, and elastic member
27 1s fixedly disposed within the gap so as to be urged
radially inward by axial flange 241. Alternatively, if first
and second fixed flange portions 242, 223 are formed on
the outer terminal end of first axial flange 241 and the
outer terminal end of radial flange 221, respectively, to
restrict the axial movement of elastic member 27, elastic
member 27 will be able to maintain its position in the
radial gap without the use any special affixing method.
Therefore, armature plate 23 maintains its static position
to face the axial end plate portion 143 with an axial air
gap therebetween by the recoil strength of elastic mem-
ber 27.

In this construction, if coil 19 is not energized, arma-
ture plate 23 is separated from pulley 14 by the recoil
strength of elastic member 27 and maintains the desired
air gap. Therefore, only pulley 14 will be driven by the
engine of the automobile, and the compressor will not
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be operated. When coil 19 is energized, however, arma-

ture plate 23 is attracted to pulley 14 by the magnetic
flux which is created by the energlzatlon of coil 19 and
indicated by the dotted line in FIG. 3 and elastic mem-

ber 27 is bent in the axial direction. The rotating motion

of the automotive engine is transmitted to drive shaft 13
of the compressor through pulley 14, armature plate 23,
holder plate 24, elastic member 27 and hub 22.

At the moment armature plate 23 contacts the axial
end plate portion 143 of pulley 14, elastic member 27
receives an impact force caused by the torque of holder
plate 24. However, the impact force is eased by the
deformation of elastic member 27. That is, relative ro-
tating motion between the axial flanges is limited and
excessive shearing stress acting on the rubber member
will be reduced to thereby prevent the rubber member
from becoming damaged.
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Elastic member 27 is provided with extended por-
tions 271 which extend radially inward at each corner
thereof. Extending portions 271 are fixedly disposed
between first radial flange portion 221 of hub 22 and the
outer end surface of armature plate 23 by securing rivets
25. These portions help to ensure that the rubber mem-

‘ber will not move. In order to reduce the temperature of
rubber member 27 during operation of the device, com-

municating holes 272 are formed through each corner
to allow air to flow between the axial gap 26 and ambi-
ent space. Therefore, heat fatigue of rubber member 27
will be reduced.

This invention has been described in detail in connec-
tion with the preferred embodiments only and the in-
vention is not restricted thereto. It will be easily under-
stood by those skilled in the art that other variations can
be made within the scope of the invention.

I claim:

1. In an electromagnetic clutch comprising a first
rotatable member having an axial end plate of magnetic
material, a second rotatable member and an armature
plate of magnetic material joined to the second rotatable
member so as to be capable of limited axial movement,
said armature plate facing said axial end plate of said
first rotable member with an axial air gap therebetween,
and an electromagnetic means associated with said axial
end plate for attracting said armature plate into engage-
ment with said axial end plate whereby the rotation of
said first rotatable member can be transmitted to said
second rotatable member through said armature plate
by the operation of said electromagnetic means, the

Improvement comprising: a holder palte affixed to the

outer axial surface of said armature plate and formed
with a first axial flange portion extending outwardly
from said armature plate, said first axial flange portion
having a configuration including at least one straight
line, said second rotatable member having a second
axial flange portion extending outwardly from said
armature plate, said first and second axial flange por-
tions having inner and outer surfaces facing one another
with a radial gap therebetween, said first axial flange
portion having a radial flange at one end thereof extend-
ing toward said second axial flange portion, said second
axial flange portion having a radial flange at an end
opposite said one end of said first axial flange portion
extending toward said first axial flange portion, and
elastic means disposed between the inner and outer
surfaces of said axial flange portions and said radial
flanges within the radial gap for limiting the relative
rotation between said first and second axial flange por-
tions by the compression of said elastic means when said
armature plate engages said axial end plate upon opera-
tion of said electromagnetic means.

2. The electromagnetic clutch of claim 1 wherein said
elastic means is formed with at least one hole to allow
for the flow of air. |

3. The electromagnetic clutch of claim 1 wherein said
first and second flange portions are substantlally triang-
ular 1n shape.

4. The electromagnetic clutch of claim 3 wherein
each corner of each of said flange portions is substan-
tially arc shaped.

5. The electromagentic clutch of claim 1 wherein
each of said flange portions is formed of a plurality of
arc-shaped portions and straight portions.

6. The electromagnetic clutch of claim 5 wherein
each of said flange portions is formed of three generally
straight lines.
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7. The electromagnetic clutch of claim 1 wherein said 9. The electromagnetic clutch of claim 8 wherein the
elastic means has at least one extended portion which polygonal cross section 1s square. |
extends between said second flange portion and said 10. The electromagnetic clutch of claim 1 wherein

armature plate. o sald elastic means forms a loop disposed within the
8. The electromagnetic clutch of claim 1 wherein said 5 radial gap.
elastic means includes a polygonal cross section. L
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